The use of herbals in the treatment of diabetes mellitus is a well-established practice in traditional medicine. The medicinal plant Prosopis farcta has some antioxidant activity, which may be useful in diabetic patients. Since, there is no report on the antidiabetic effect of the P. farcta, this study evaluated antidiabetic activity of P. farcta bean extract (PFE) in streptozotocin (STZ)-induced diabetic rats. Materials and Methods: Hyperglycemia was induced in male albino Wistar rats by intraperitoneal injection of STZ (55 mg/kg body weight [BW]), after which, the animals were randomly allocated into six experimental groups as follows: Group 1: Normal rats (received normal saline), Groups 2 and 3: Normal rats received PFE; (50 and 75 mg/kg BW), Group 4: Diabetic control rats, Group 5: Diabetic rats received PFE (50 mg/kg BW), Group 6: Diabetic rats received PFE (75 mg/kg BW). Three days after induction of diabetes, rats were received an extract of PFE orally for 12 days. Blood samples were collected by cardiac puncture to determine liver enzymes; aspartate aminotransferase and alanine aminotransferase (AST and ALT), cholesterol, triglyceride (TG), high and low density lipoproteins (HDL and LDL). Results: The administration of PFE (50 and 75 mg/kg) in STZ-induced diabetic rats significantly reduced the blood glucose levels when compared with the STZ-control group (227.2 ± 12.00 and 259.6 ± 7.03 vs. 454.6 ± 12.66, P < 0.001). PFE in diabetic groups had no significant effect on the levels of cholesterol, TG, HDL, LDL, AST, and ALT compare to the STZ-control group. Conclusion: P. farcta could reduce blood glucose in diabetic rats. 
INTRODUCTION
Diabetes mellitus is a complex endocrinological, metabolic disorder characterized by hyperglycemia due to disturbance of carbohydrate, fat and protein www.advbiores.net
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10.4103/2277-9175.185575 metabolism associated with a defect in insulin secretion and/or impaired target cell responsiveness to insulin. [1] Reactive oxygen species (ROS) are implicated in the clinical condition of diabetes. The most common exogenous factors originating ROS are included
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This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms. environmental pollutants, drug metabolism (side effects), smoking, alcohol, inadequate nutrition, and excess solar radiation. [2] Many plant species have been used for treating diabetes in different countries. [3] [4] [5] Medicinal plants are rich sources of natural antioxidants. These plants use in traditional medicine for the control and treatment of many diseases. More than 800 kinds of plants estimated as traditional folk medicine use to treat diabetes. Without any academic confirmation, the Prosopis farcta are used to treat diabetes by the tribal people in Jordan. [3] Leaves and beans of P. farcta have been used as a traditional medicine. [4] P. farcta is native in Asia, distributed from India to Iran [6] and mostly well adapted to drought and warm weather. Some of the beneficial effects of Prosopis are antitumour activity, [7] antioxidant capacity, [8] antiparasitic and antimicrobial activity, [9] increase high-density lipoprotein (HDL) cholesterol and decrease low-density lipoprotein (LDL) cholesterol in ostriches, [10] and hepatoprotective potential in Wista rats. [11] Since the medicinal plant P. farcta has antioxidant activities which may be useful in diabetic patients, and there is no report on the effect of this plant against diabetes, the objective of this study was to evaluate the hypo-and anti-hyperglycemic effects of P. farcta beans in normal and streptozotocin (STZ)-diabetic rats.
MATERIALS AND METHODS

Animals
Albino Wistar rats (200-250 g) were kept in a well-ventilated cage under standard laboratory conditions (temperature 25°C ± 2°C with 12/12 h dark/light cycle). They were fed pellet diet and water ad libitum. The animals were accustomed to laboratory conditions for one-week prior to the experiment.
Induction of diabetes
Diabetes was induced by intraperitoneal injection of STZ (55 mg/kg BW) dissolved in citrate buffer, pH 4.5 (0.1 mol/L trisodium citrate, 0.1 mol/L citric acid). Nondiabetic animals were sham injected with buffer only. Diabetes was confirmed by measuring blood glucose levels 2-3 days after the STZ-injection. Animals with plasma glucose level higher than 250 mg/dl were classified as diabetic. [12] Preparation of extract The fruit of P. farcta was powdered in an electrical grinder and then 50 g of powder dissolved in 1000 cc ethanol 80% for 24 h at room temperature. After 24 h, the solution is passed through a filter paper. To remove the solvent, the solution was filtered and placed in the oven for 1-2 days at 40°C. After evaporation of the solvent, the samples maintained at −20°C. A stock solution of 1 g/ml was then prepared for the experiments. [11] Experimental design The animals were divided into six groups (n = 5) and supplemented diets commenced 3 days after injection of STZ. Both healthy and diabetic rats were given a different concentration of P. farcta bean extract (PFE) (50 mg/kg and 75 mg/kg body weight [BW]) orally for 12 days. [11] Rats divided into six groups:
Groups 1, 2 and 3 were nondiabetic, and the remaining groups were diabetic:
• Group 1: Control rats were given only physiological saline; • Group 2: PFE 50 mg/kg BW • Group 3: PFE 75 mg/kg BW • Group 4: Diabetic rats • Group 5: Diabetic rats + PFE 50 mg/kg BW.
Blood sampling and measurement of some biochemical factors Twelve days posttreatment, blood samples were collected directly from the heart after intraperitoneal injection of ketamine into a heparinized syringe. The blood samples were then analyzed for different biochemical parameters.
RESULTS
The hypoglycemic effect of PFE on the fasting blood sugar levels is shown in Figure 1 . STZ led to an approximately 4.5-fold elevation of fasting blood glucose level as compared to normal control group (454.6 ± 12.66 vs. 103.2 ± 4.48, P < 0.0001). The administration of PFE (50 and 75 mg/kg) in STZ-induced diabetic rats reduced markedly the fasting blood glucose levels when compared with the STZ-control group (227.2 ± 12.00 and 259.6 ± 7.03 vs. 454.6 ± 12.66, P < 0.001).
As demonstrated in Table 1 , STZ and PFE had no significant effect on the levels of cholesterol, triglyceride (TG) and HDL compared to the control group, although two former parameters enhanced numerically, and the last one declined. STZ diabetes remarkably increased LDL levels (21.52 ± 1.64 vs. 11.96 ± 1.58, P < 0.05) compared to normal control and treatment with PFE (50 and 75 mg/kg) in diabetic rat effectively prevented LDL increase (11.96 ± 1.21 and 11.56 ± 3.63 vs. 21.52 ± 1.64, P < 0.05).
Diabetic control rats showed significant higher aspartate aminotransferase (AST) (153.88 ± 8.2 vs. 212.48 ± 19.6) and alanine aminotransferase (ALT) (77 ± 1 vs. 118.6 ± 3.9) activity than that of normal group (P < 0.05, Table 1 ). The level of AST and ALT activity in PFE (50 and 75 mg/kg) treated groups were (193.36 ± 7.24 and 205.76 ± 4.4 U/L) and (106.4 ± 3.07 and 113.8 ± 3.49 U/L and 58 ± 10 U/L), respectively, which was not significantly different from that of diabetic control rats.
DISCUSSION
This study is the preliminary assessment of the antihyperglycemic activity of a hydroalcholic extract of PFE in normal and STZ-induced diabetic rats. The results of the study revealed that P. farcta induced a significant decrease in serum glucose level of STZ-induced diabetic rats as compared to the diabetic control group [ Figure 1 ].
In the present study, STZ was used as a diabetogen. It induces diabetes by penetration into pancreatic beta cells and moderately destroying these cells, through the production of relative oxygen species as well as DNA alkylation. The role of ROS has been proven in the pathophysiology of diabetes by different studies in animal models and human. [13] [14] [15] [16] There is increasing evidence that oxidative stress has a key role in the development and progression of diabetes which is accompanied by increased production of free radicals or impaired antioxidant defences. [13, 15, 16] A number of plants have been reported to have antidiabetic effects. The bioactive antidiabetic effect of these herbal plants could be related to phenolic, flavonoids, sterols and alkaloids. These compounds that are part of P. farcta ingredient have the ability to serve as antioxidants. Quercetin, as a flavonoidal component of PF with antioxidant properties, has been demonstrated to regenerate the pancreatic islets and probably increases insulin release in streptozocin-induced diabetic rats. [17] On the other hand, quercetin is an excellent radical scavenger and protect cellular damage against oxidative stresses induced by ROS. [18] [19] [20] Induction of diabetes with STZ is associated with a characteristic loss of BW, which is attributed to increased muscle wasting and degeneration of the adipocytes. [21] It has been documented that hyperglycemia and hyperlipidemia are the common characteristics of STZ-induced diabetes in the experimental rats. [22] In this study, total cholesterol and TG just numerically enhanced, and PFE brought down the elevated serum total cholesterol and TG levels in diabetic rats. In addition, PFE significantly declined LDL elevation in diabetic rats. The observed hypolipidemic effect by PFE may be due to decreased hepatic cholesterogenesis and fatty acid synthesis or increased plasma lipid uptake by the liver and adipose tissue. Insulin deficiency in diabetes increases the generation of cholesterol and TG by enhancement of the levels 3-hydroxy-3-methylglutaryl coenzyme A reductase enzyme that is, accountable for the synthesis of cholesterol. This, found as a constituent of PFE, activity may contribute to flavonoid quercetin which has an antidiabetic effect like metformin. [23] Moreover, this effect has been related to increasing in insulin absorption, glucose uptake [24] and/or insulin release. [17] In addition, Narasimhacharya Inhibitory effect Prosopis farcta extract on glucose levels in normal and diabetic rats. Each value is mean ± standard error (n = 5). *P < 0.001, # P < 0.0001 et al. demonstrated the similar effect by Prosopis juliflora in hypercholesterolemic male albino rats. [25] In our study, aminotrasferases are elevated in diabetic rats, and PFE consumption did not have a significant effect on these enzymes levels although the insignificant decrease in ALT and AST levels was observed.
The findings of the present investigation specify that oral administration of PFE to diabetic rats significantly lower the blood glucose level. Further comprehensive pharmacological and biochemical investigations are needed to elucidate the exact mechanism of hypoglycemic action of the PFE.
